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Sawtooth oscillation is a series of periodic crashes. In
helical systems, the kink, the tearing and the ballooning
modes should be stable, since the plasma current is very low
and the shear is high. Nevertheless, sawtooth oscillation
has been observed in helical plasmas.
Figure 1 shows time evolution of the electron
temperature (Te) in the plasma with the sawtooth oscillation
and with the co-current. The Te profile is measured with the
32 channel radiometer, and the radiometer data is
cross-calibrated to the Michelson interferometer. The
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Fig.l ECE signals during the sawtooth crash.
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plasma has Bax=2.8 T and Rax=3.6 m, and it is heated by the
co-beam with the deposited power of 6.2 MW. No
precursor oscillation has been observed in the ECE signals
or in the Mirnov signals in the case of annular sawtooth
crash. The plasma rotates steadily with the frequency of
-1.4 kHz. This is high enough to observe a low n mode
during the crash, which takes 2 msec. So, a localized mode,
which is hardly observed, may cause the crash.
The iota profiles considering the plasma current are
shown in Fig. 2(c). This is calculated using the 3-D
equilibrium code VMEC under the assumption of a
parabolic current profile. A speculation on the role of
co-current is as follows: The co-current reduces the radius of
the tl2n=l surface so that the pressure gradient at the
rational surface increases. Finally a pressure driven mode
becomes unstable and it drives a reconnection due to some
Fig. 2 (a) Te profile and (b) !!J.Te profile before (solid
line) and after (dotted line) the sawtooth crash.
(c) Calculated iota profile with Ip=60 kA.
resistivity. Observations of the inward cold pulse
propagation in the case of annular crash indicates that rapid
mixture of the plasma in the limited region, in another word References
reconnection is a probable mechanism of the annular crash.
the reconnection, is caused in LHD. The localized 1) Nagayama, Y, Kawahata, K., et aI., Phys. Rev. Lett. 90,
205001 (2003).
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